Purpose: Menthol has been hypothesized to ease the harshness of cigarette smoke. Thus, sensory experiences at first cigarette use may be one mechanism by which menthol facilitates progression to regular smoking. This study examined differences in subjective experiences to the first use of a menthol versus nonmenthol cigarette among new young adult smokers. Methods: Data were drawn from waves 5-8 of the Truth Initiative Young Adult Cohort Study, a national sample of 18-34 year olds assessed every 6 months. Analyses included a subset of young adult current smokers (n = 251) who initiated smoking in the past 6 months. Subjective responses to first cigarette use were assessed across menthol and nonmenthol initiators in bivariate analyses and adjusted models controlling for smoking correlates. Results: Fifty-two percent of new young adult smokers used a menthol cigarette at first use. First use of a menthol cigarette was higher in those aged 18-24 (vs. 25-34). Most black smokers (93.1%) were menthol initiators compared to 43.9% of white smokers. More than half of menthol and nonmenthol initiates felt relaxed or calm, dizzy, lightheaded, liking the taste and a rush or buzz at first use. Menthol initiators were less likely in bivariate and multivariable analyses to experience feeling nauseated at first use (adjusted odds ratio = 0.45; p = .020) compared to nonmenthol initiators. Conclusions: While few differences were found between menthol and nonmenthol initiators in their subjective experiences, fewer menthol initiates felt nauseated at first cigarette use. Future research needs to identify additional mechanisms linking menthol initiation to smoking progression. Implications: Menthol initiators were more likely to be younger (18-24 vs. 25-34), and black (vs. white) compared to nonmenthol initiators. Our finding that menthol initiators were less likely to feel nauseated at first cigarette use compared to nonmenthol initiators suggests that menthol may reduce aversion to early cigarette use among young smokers and thus has the potential to facilitate continued experimentation. Interventions and policy approaches to reduce tobacco use initiation and progression are urgently needed in young people.
Introduction
Although cigarette smoking among young adults significantly declined between 2005 and 2015, 1 the prevalence of menthol cigarette use in this age group increased. 2 Menthol decreases respiratory irritation from inhaled cigarettes and its anesthetic properties are hypothesized to mask the harshness of smoking. 3, 4 In young people, initiating smoking with menthol cigarettes is associated with progression to established smoking, and nicotine dependence and young menthol smokers have greater difficulty quitting. 5, 6 Menthol in cigarettes also enhances nicotine administration and increases respiratory airflow, enabling users to inhale deeper, thus increasing exposure to toxins, which could potentially lead to more adverse tobacco-related health outcomes. 4, 7, 8 The increased use of menthol cigarettes in young smokers 2, 9 highlights the need for further study of mechanisms linking menthol to initial smoking experiences to inform prevention efforts.
Previous research shows that smokers recall both pleasant and unpleasant experiences of their first cigarette. In a 2013 study by Klein et al., 10 the majority of current adult smokers reported that their first cigarette was calming and relaxing, while also recalling coughing and disliking the taste. Studies examining initial smoking experiences among adolescents have found that initial pleasant experiences predict future smoking status 11, 12 as well as rapid progression to regular smoking 13 and severity of nicotine dependence. 11, 14 While the research is more robust for the association between pleasant experiences and future smoking behavior, the extent to which unpleasant experiences predict smoking outcomes is equivocal due to differences in samples, varied measurement of subjective response items, and individual differences in interpretation of subjective responses. For example, Urbán 11 found that initial unpleasant experiences were negatively associated with regular cigarette use in a sample of high school students whereas Baggio et al. 15 found a positive association between initial unpleasant experiences and past 12-month cigarette use in a sample of young men. Further, with respect to individual differences in interpretation of sensory experiences from smoking, feeling a "buzz" or "rush" may be perceived as pleasant for some respondents (eg, those who tend toward sensation seeking) whereas others may interpret these experiences as negative. 16 Despite the known sensory properties of menthol, 4 none of the aforementioned studies examined whether these initial subjective responses were influenced by whether the type of cigarette was menthol or nonmenthol.
Tobacco industry documents reveal that cigarette manufacturers manipulated the menthol content of cigarettes to attenuate the negative reactions typically associated with first smoking experiences. 17 As a result, menthol may facilitate smoking uptake by altering negative sensory experiences of cigarette smoking through improved airway inhalation, stimulation of cooling receptors, and suppression of respiratory irritation. 18 Given the unique sensory properties of menthol, it is possible that smoking initiates who use a menthol cigarette may report more pleasant than unpleasant experiences. However, to our knowledge, only one study has examined whether subjective responses to first cigarette use differed by menthol initiation. DiFranza et al. 19 examined first smoking experiences in a sample of seventh graders from two Massachusetts cities and found no differences in reports of pleasant (relaxation) or unpleasant (irritation, nausea, dizziness) experiences between those who reported initiating with a menthol versus a nonmenthol cigarette. Several limitations of this study are worth noting. Approximately half of respondents were unable to recall whether or not their first cigarette was mentholated. 19 Further, the sample was limited to youth who had ever inhaled a cigarette, but not those who had progressed to regular smoking. 19 Understanding the factors that link cigarette trial with regular smoking among new initiates may help identify important points for intervention to interrupt the progression to established use.
Sensory experiences at first cigarette use may be one putative mechanism by which initiation with a menthol cigarette is associated with regular smoking among young adult new smoking initiates 18 ; however, little work has been done in this area. To fill this knowledge gap, this study used a national sample of young adult past 30-day cigarette smokers who had initiated in the past six months to examine (1) demographic, tobacco use, and tobacco-related risk correlates of menthol and nonmenthol initiation; (2) differences in pleasant and unpleasant subjective responses to first use of a menthol versus nonmenthol cigarette; and (3) the unique contribution of menthol initiation to subjective responses, above and beyond the contribution of demographics and other tobacco-related risk factors. Findings have the potential to inform the development of interventions that discourage experimentation with cigarettes and prevent progression to regular smoking.
Methods

Sample
Participants were drawn from waves 5 to 8 (July 2013 through July 2015) of the Truth Initiative Young Adult Cohort Study, a national cross-sectional and prospective study of young adults aged 18-34 assessed approximately every 6 months. Questions about menthol initiation were not asked in waves 1-4. Details about the study design and sample have been described elsewhere. 20 Participants were recruited from GfK's Knowledge Panel via address-based sampling, a probability-based statistically valid random sampling technique that provides a representative sample of the US population. African Americans and Hispanics were oversampled at baseline. After wave 1, the sample for each wave consisted of people who completed the previous wave plus a refresh sample to replace respondents lost to follow-up. For waves 5-8, in 64.2%-64.9% of identified households, one member was selected at random and completed a core profile survey in which the key demographic information was collected. The panel recruitment rate ranged between 13.5% and 14.4%. The household retention rate ranged from 28.9% to 35.1% and the study completion rate ranged from 61.1% to 63.1%, providing a cumulative response rate across waves 5-8 ranging from 1.6% to 2.0%.
The present study focused on a subset of n = 251 (unweighted) young adults aged 18-34 at study entry who were past 30-day cigarette smokers, reported initiating cigarette in the 6 months before survey response, and who provided data on subjective responses to first cigarette use (Supplementary Figure 1) . This study was approved by Chesapeake Institutional Review Board, Inc.
Measures
Past 30-Day Cigarette Smoking and Subjective Responses to First Use
At each wave, participants who had initiated smoking in the past 6-months and who reported past 30-day use of cigarettes were defined as current smokers in that wave. To ascertain if the first cigarette smoked was menthol or nonmenthol, current smokers were asked if their typical brand of cigarettes was menthol or nonmenthol and whether this was the brand they always used (yes/no). Smokers who responded "no" were then asked what brand they used when they first started, and whether that brand was menthol or nonmenthol. Smokers who said that they always used menthol or those who said their first brand was menthol were defined as "menthol initiators." Smokers who said that they always used nonmenthol or those who said their first brand was nonmenthol were defined as "nonmenthol initiators."
Subjective responses to first tobacco use were drawn from the Initial Use Module of the Lifetime Tobacco Use Questionnaire. 21 Participants who reported initiating cigarette smoking in the last 6 months were asked to "indicate how well these words describe how [they] felt immediately after [they] used tobacco or nicotine for the first time" from a scale of 1 (not at all) to 5 (intense): dizzy, lightheaded like fainting, nauseated, coughing or choking, difficulty inhaling, rush or buzz, relaxed or calm, liked the taste, and liked the smell. Each of the nine subjective responses was recoded as a dichotomous measure based on the distribution of the data: ratings of 1 or 2 "not at all/low" versus ratings of 3-5 "moderate-intense."
Covariates: Demographic Factors, Mental Health Symptoms, Alcohol, and Substance Use Demographic variables were measured at study entry and included age (18-24 and 25-34 years old), gender, race/ethnicity (white nonHispanic, black non-Hispanic, other non-Hispanic, Hispanic) and education (less than high school, high school, at least some college). Financial situation was assessed at waves 5 and 7 with the following item: "Considering your own income and the income from any other people who help you, how would you describe your overall personal financial situation?" with response options "Live comfortably," "Meet needs with a little left," "Just meet basic expenses," and "Don't meet basic expenses." Respondents who had entered the study at an even-numbered wave were asked the financial situation item at a subsequent odd-numbered wave (eg, a respondent who entered the study at wave 6 was asked about their financial situation at wave 7).
A dichotomous variable was created to assess depression and anxiety symptoms in the past 2 weeks from the two-item Patient Health Questionnaire (PHQ-2) 22, 23 and the Generalized Anxiety Disorder (GAD) scale, 24, 25 using data from study entry, since menthol cigarette use has been associated with mental health symptoms. 26 The PHQ-2 assesses depressed mood and loss of interest in pleasant activities while the GAD asks about uncontrollable worry and feelings of anxiety. Responses were 0 = "not at all" to 3 = "nearly every day" and scores on each scale ranged from 0 to 6. Individuals who received a score at or above the cut-off (≥3) on either scale were coded as reporting depression or anxiety symptoms as per established guidelines. 23, 25 Alcohol, marijuana, and other drug use were assessed as wavespecific variables (not based on study entry assessment) and included as covariates because substance use is robustly associated with cigarette smoking in general, and prevalent among young adult menthol smokers. 27, 28 Current alcohol use was assessed differently for waves 5 and 6 versus waves 7 and 8. In waves 5 and 6, all participants were asked about the frequency of their current use, with response options "every day," "some days," and "not at all." Those who reported using alcohol "some days" or "every day" were defined as current users in that particular wave. For waves 7 and 8, current alcohol use was determined by two items. The first item asked about frequency of drinking alcohol in the past year ("never," "monthly or less," "2-4 times per month," "2-3 times per week," and "4 or more times per week"). Those who reported any use of alcohol in the past year were then queried about the frequency of use in the past 30 days, with respondents using ≥1 day in the past month defined as current alcohol users. Those with who reported no use of alcohol in the past year, 0 days in the past month, or were missing data were defined as noncurrent alcohol users in that particular wave. For current marijuana and other drug use (cocaine, ecstasy, meth, etc.), participants were asked about the frequency of their current use for each substance, with response options "every day," "some days," and "not at all," similarly across all waves. Those who reported current use some days or every day were defined as current users. Those with missing data were defined as noncurrent users in that particular wave.
Statistical Analysis
Analyses were performed using SPSS 23. Descriptive statistics were first used to examine demographic, mental health symptoms, and substance use characteristics of first use of a menthol versus nonmenthol cigarette. Next, chi-square analyses were used to examine differences in the prevalence of each of the nine subjective responses (not at all/low versus moderate/intense) for menthol and nonmenthol initiators. Finally, multivariable logistic regression was conducted to assess the relationship between menthol initiation (yes/no) and each subjective response, after controlling for demographic, mental health, and substance use characteristics. Subjective responses chosen for the outcomes of multivariable analyses were based on those that differed at the bivariate level. Table 1 shows the sample characteristics and differences between menthol and nonmenthol initiators. Overall, respondents were primarily white and female, most had a high school education or more, and about half reported a financial status of meeting needs with a little left or living comfortably. Almost one-third (30.9%) of the sample reported symptoms consistent with anxiety or depression, 73.3% were current alcohol users, 34.7% were current marijuana users, and 9.6% current other drug users.
Results
Sample Characteristics
Overall, 53.0% were current menthol smokers, and just over half (51.8%) reported using a menthol cigarette at first use. Menthol initiators were more likely to be black (20.8%) relative to nonmenthol initiators (1.7%) whereas nonmenthol initiators were more likely to be white (64.5%) than menthol initiators (46.9%). Most black smokers (93.1%) reported initiating smoking with menthol cigarettes compared to slightly less than half (43.9%) of white smokers. The majority of participants reported currently using the same type of cigarette that they reported at first use, with 90.9% of nonmenthol smokers and 93.8% of menthol smokers maintaining the same cigarette type since initiation. Table 2 shows subjective responses to first cigarette across menthol initiators and nonmenthol initiators. Overall, two-thirds of respondents reported feeling moderately-intensely relaxed or calm (67.4%); just over half reported moderate to intense feelings of dizziness (56.7%), lightheadedness (54.4%) liking the taste (54.7%), and a rush or buzz feeling (57.1%).
Subjective Responses to First Cigarette by Menthol Initiation Status
Relative to nonmenthol initiators, a lower proportion of menthol initiators reported a moderate-intense feeling of nausea (26.4% vs.
44.8%) (p < .01). Menthol initiators were also less likely to report moderate-intense difficulty inhaling (33.3% vs. 44.3%) and liking the smell (33.9% vs. 44.8%); however, these findings were marginally significant (ps = .08). No other significant differences were found.
Multivariable logistic regression analysis of the association between menthol initiation (yes/no) and the subjective response that differed at the bivariate level (ie, nauseated) was conducted, controlling for demographic, mental health symptoms, and substance use characteristics. Menthol initiators remained significantly less likely than nonmenthol initiators to report feeling moderate-intense nausea (adjusted odds ratio = 0.45, 95% confidence interval = 0.23, 0.88; Table 3 ) in the adjusted model.
Discussion
To our knowledge, this is the first study to examine subjective responses associated with first use of menthol and nonmenthol cigarettes in a national sample of young adult smokers who recently initiated cigarette smoking. In this study, over half of the sample was current menthol smokers (53.0%), findings that are consistent with other national data.
2 Also in line with prior research, 29 we found that approximately half (51.8%) of current smokers reported initiating with menthol cigarettes and that the majority of black smokers initiated with a menthol cigarette. Menthol and nonmenthol initiators reported similar reactions to their first cigarette; however, menthol initiators were less likely to experience feeling nauseated compared to nonmenthol initiators suggesting that menthol has the potential to facilitate continued experimentation. Also, similar to the study by Rath et al., 30 we found that the vast majority of participants continued to smoke the same type of cigarette after initiation; however, 6 months may not be a long enough time period to show switching behavior.
While this study begins to fill an important gap in the literature 18 by providing evidence that most black smokers initiate smoking with menthol cigarettes, our study did not have a sufficient sample size to conduct analyses on subjective experiences stratified by race and Percentages may not equal 100 due to rounding. Boldface indicates statistical significance. Missing observations: age (1), financial situation (27) , and mental health (2).
ethnicity. Given that previous studies have found that black smokers are less likely to report unpleasant experiences from smoking, these associations are important to examine in future work. 12, 31 It was also surprising that despite a reported preference for menthol cigarettes because of its minty taste, 32-34 menthol initiators did not report liking the taste more than nonmenthol initiators. Previous research has shown how targeted marketing toward young adults may capitalize on young people's curiosity to try flavored products. 35, 36 Thus, it is possible that preconceived notions about menthol's harm may be associated with initiation of menthol among young people and subjective responses to their first menthol cigarette; 34 however, we did not measure harm perceptions of menthol versus nonmenthol cigarettes before smoking initiation. A recent study by Wackowski et al. 34 also found that young adult menthol initiators cited perceived popularity of menthol cigarettes among peers and recognizability of menthol product marketing as primary reasons for menthol initiation. Future studies should explore how expectancies related to first smoking experiences are also influenced by social and environmental factors.
Consistent with prior research, 10 the majority of smokers in our study reported concurrently feeling relaxed or calm after first cigarette use, while also feeling dizzy and lightheaded. These seemingly contradictory experiences are consistent with previous studies 14, 37 and are in line with Pomerleau's sensitivity model: 37 smokers who are highly sensitive to nicotine report more positive and negative initial sensory experiences relative to those who remain nonsmokers, underscoring a potential vulnerability to nicotine dependence. Regardless of sensitivity, at the biological level, nicotine is a powerful stimulant, and its route of administration (inhalation) allows it to cross the blood-brain barrier and reach the brain at an alarmingly fast rate thus enhancing the reinforcing effects of nicotine. 38 This study adds to the literature on factors associated with menthol cigarette use in the following ways. First, it expands on the DiFranza et al. 19 findings by including a sample of current smoking young adults, a high-risk group that needs further attention. Second, our sample included those that had initiated cigarette smoking, in the past 6 months, thereby reducing the probability of nonresponse and recall bias in remembering first experiences. Third, our study relied on a national sample of young adult smokers whereas prior studies have used convenience samples. Although our prevalence estimates of alcohol (73.3%), marijuana (34.7%), and other drug use (9.6%) in this study seem high, these estimates (9), rush or buzz (4), difficulty inhaling (7), and liked the smell (8). Boldface indicates statistical significance. aOR = adjusted odds ratio; CI = confidence interval.
are slightly lower than those reported in the 2013 National Survey on Drug Use and Health for these behaviors among young adult cigarette users. 39 Several limitations should be noted in interpreting these findings. First, subjective responses were assessed retrospectively. It is plausible that participants unconsciously altered their report of first experiences to match their current experiences with smoking, though this study focused on past 6 month initiates to reduce recall bias and the recall period was the same for menthol versus nonmenthol cigarette initiates. Second, the study was limited to past 30-day cigarette smokers and findings may not be representative of young adults who try smoking but discontinue cigarette use. Given the high prevalence of polytobacco use in young people, 40, 41 including other combustible tobacco use, subjective response to a first cigarette may be affected by prior experiences with a noncigarette product. Future research is needed to understand differences in subjective responses to initiation with other menthol and flavored tobacco products that are increasingly popular among young adults (little cigars, e-cigarettes). Third, this study employed an existing online panel to recruit young adults, a group typically identified as hard-to-reach. The study sample's completion rate (61.1%-63.1%) and cumulative response rate (1.6%-2.0%;) are similar to that of other health studies that have relied on GfK's KnowledgePanel. [42] [43] [44] [45] The internal validity of our results is not compromised by the panel's cumulative response rate, and other work suggests that surveys with a low response rate can still be representative of the sample population, even though the risk of nonresponse bias is higher. 46, 47 Studies assessing nonresponse to panel recruitment in GfK's KnowledgePanel have found little indication of nonresponse bias on core demographic and socioeconomic variables 48, 49 and previous estimates from this cohort for key outcomes of interest, such as ever and current cigarette use, are consistent with national survey data. 50 To develop effective prevention programs, it is important to understand the complex array of factors that influence young adults' early smoking experiences. Our finding that a significantly lower proportion of menthol initiators experienced feeling nauseated suggests that menthol may reduce an aversive reaction to the first cigarette. Similarities in other subjective experiences among menthol and nonmenthol initiators suggest that other factors may play a role in the progression from experimentation toward established cigarette smoking. Future research is needed to explicate these mechanisms and to inform interventions and policies to reduce tobacco use in young people.
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